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What is wrong with current translocations?
A review and a decision-making proposal
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Should a species be translocated? Uncertainty regarding the necessity and feasibility of many translocations
complicates answering this question. Here, we review translocation projects, both published and unpublished.
Our results indicate that most projects (1) addressed fewer than half of the basic criteria established for translo-
cations and (2) were either unjustifiable from a conservation perspective or inadequately designed to guarantee
success or preclude negative consequences. We propose a hierarchical decision-making system - an explicit
method that integrates existing guidelines, thereby covering a key gap in conservation science - to reduce ambi-
guity when deciding whether to implement a given translocation project. This method will improve the likeli-
hood of success in translocation projects and contribute to the efficient use of the limited resources available for

these conservation efforts.
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pecies translocations (IUCN 1987) are increasingly

used as key tools to offset the current biodiversity cri-
sis caused by human impacts on populations and ecosys-
tems (Panel 1; Figure 1; Griffith et al. 1989; Wolf et al.
1996; Fischer and Lindenmayer 2000; Sutherland et al.
2010). Although the potential of translocations to pro-
mote conservation seems straightforward, there are sev-
eral reasons why implementing some projects, including
assisted colonizations (Ricciardi and Simberloff 2009;
Lawler and Olden 2011; Carrete and Tella 2012), is still
vigorously debated. First, translocations have often been
used haphazardly as a techno-fix for solving complex con-

In a nutshell:

® Translocation projects are increasingly used in attempts to
reduce extinction risk, but it remains unclear which projects
are necessary and which are likely to succeed

e We found that most translocation projects do not fully
address criteria developed to ensure their utility

® We propose a system to evaluate the suitability of transloca-
tion projects by hierarchically assessing their necessity, associ-
ated risks, and technical and logistical design

e Application of this system by planners and wildlife managers
would help in curbing species extinctions by reducing the
number of inappropriate translocation projects and enabling
more efficient use of scarce conservation resources
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servation problems without first considering the root
causes of population declines (Frazer 1992; Meffe 1992).
Second, an unknown proportion of projects appear to be
conducted for philosophical, aesthetic, or sociopolitical
reasons rather than for restoring the long-term viability of
target populations (Sarrazin and Barbault 1996; Pons and
Quintana 2003). Third, translocations are often unsuc-
cessful, despite research efforts analyzing which factors
will likely determine project success (Griffith et al. 1989,
1990; Wolf et al. 1998; Fischer and Lindenmayer 2000).
Finally, translocation projects may be harmful in the long
term as a result of unexpected associated impacts. Disease
incidence, reduced population fitness caused by decreases
in genetic diversity (inbreeding depression), the intro-
duction of maladaptive alleles (outbreeding depression)
in managed populations, or other unintended impacts on
recipient communities may necessitate continual man-
agement of translocated populations and the supporting
ecosystem, which is counterintuitive to the initial goal of
restoring viable populations (Templeton 1990; Cunning-
ham 1996; Storfer 1999; Ricciardi and Simberloff 2009).

Existing guidelines for translocations (Table 1;
WebPanel 1) indicate relevant issues to be considered
before implementing such projects. Ideally, all transloca-
tions are expected to address these guidelines. However,
according to the best available evidence, such guidelines
cannot be used to decide when translocations should be
undertaken because (1) scientists lack unambiguous cri-
teria to judge whether a given project is suitable and
likely to succeed and (2) guidelines do not consider dif-
ferences in the relative importance of issues related to
necessity and potential usefulness. For instance, resolving
technical issues in the emerging field of reintroduction
biology (Armstrong and Seddon 2008) would be irrele-
vant if translocations focused on species with adequate
population sizes but that were otherwise threatened by
overexploitation, habitat loss, invasive species, or loss of
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Figure 1. Translocations are an important tool for reduci

ng the risk of extinction of threatened species, such as (a) the California
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condor (Gymnogyps californianus) in the US and (b) the Iberian lynx (Lynx pardinus) in Spain. However, translocations are also

hotly debated because their success and usefulness are often doubtful.

key mutualists (Caughley 1994). Criteria used to assess
translocations should consider the main goal of each pro-
ject and determine how issues related to this goal are
hierarchically arranged throughout project development.

Here, we assess how recent and current translocations
(including reintroductions, restocking, and assisted col-
onizations) address criteria designed to evaluate their
necessity and potential usefulness. We first reviewed
existing guidelines for translocations (WebPanel 1) and
reformulated their recommendations into 10 main crite-
ria (Table 1). Then, using two independent databases,
we assessed whether ongoing translocations addressed
these criteria. One database consisted of 280 studies
published between 1996 and 2010 in eight major con-
servation biology journals (WebPanel 2), while the
other database included 174 translocation projects
developed for terrestrial vertebrates in Spain during the
last two decades (WebPanel 3) — the latter database was

Panel 1. Definition of terms

Translocation: the intentional release of organisms from one area
into another, in an attempt to establish or re-establish viable, free-
ranging populations of imperiled species (IUCN 1998). In general,
the term translocation covers three types (IUCN 1987):

Introduction: the release by human agency of an organism outside
its historically known native range. A particular type of introduc-
tion is known as assisted colonization or assisted migration (ie
the translocation of species to previously unoccupied ranges pre-
dicted to be favorable for persistence under future climate sce-
narios); in some cases, however, assisted colonization may consti-
tute a reintroduction (see below).

Reintroduction: the release of an organism into a part of its native
range from which it has disappeared or become extirpated in his-
torical times.

Restocking: the release of organisms to enhance the number of
individuals of that species in an original habitat.

chosen so as to avoid the potential effects of publication
bias toward well-developed and successful projects, pop-
ular target taxa, or prominent scientific topics (Reading
et al. 1997; Fischer and Lindenmayer 2000; Seddon et al.
2005; Bajomi et al. 2010). Spain was selected because of
its high biodiversity and extensive history with nature
conservation, including ex situ conservation programs
(Morillo and Gémez-Campo 2000). Thorough consulta-
tion with scientists and conservation managers ensured
that the Spanish database was complete, thus avoiding
bias against unsuccessful projects. Compliance with cri-
teria was assessed by selected experts through question-

naires (WebPanel 4).

M Criteria for evaluating translocation projects

A review of existing guidelines (rightmost column in
Table 1) generated several recommendations (WebTable
1), which we sorted according to the following 10 main
criteria, to improve translocation practices:

(1) Is the species or population under threat?

The first step is to assess the extent to which the tar-
get species or population is threatened, as well as to
determine its conservation status ([UCN 1987,
1998), which must be evaluated within metapopula-
tion and regional contexts (Palsboll et al. 2007).
(2) Have the threatening factors been removed or
controlled, or were they absent in the release
area?

Prior to translocation, it is essential to analyze the
factors that threaten the target species or population.
A translocation is not advisable if threatening factors
are sustained or uncontrolled in the release area

(IUCN 1987, 1998; Kleiman 1989; Kleiman et al.
1994).
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(4)

Are translocations the best tool to mitigate
conservation conflicts?

Before translocation is undertaken, the best available
management options must be selected to eliminate
threats and to assess the reason for population
decline (IUCN 1987; Gritfith et al. 1989; Kleiman
1989; Kleiman et al. 1994). If the species or popula-
tion is not at risk because of small population size but
is instead declining as a result of direct or indirect
human impacts, solving or compensating such
impacts by in situ conservation actions could be a
better alternative (Caughley 1994).

Are risks for the target species acceptable?

Translocations are also unadvisable if they may
threaten either the source or recipient populations
(Kleiman 1989; Kleiman et al. 1994; TUCN 1998;
Carrete and Tella 2012). For example, translocations
can promote disease spread, genetic mixing, and change
in social structure or behavior, among other outcomes
(TUCN 1987, 1998; Griffith et al. 1989; Cunningham
1996). The possibility of contemporary evolution
(Pelletier et al. 2009), as well as behavioral and physio-
logical changes in captive populations (Archard and

%)

(6)

Braithwaite 2010; Mason 2010), should also be consid-

ered when evaluating source populations.

Are risks for other species or the ecosystem
acceptable?

Translocations may impact other species (Williams et
al. 1988; Stanley-Price 1991; Cunningham 1996) or
the source or recipient ecosystem (Cunningham
1996; ITUCN 1998). This is especially relevant for
keystone species such as top predators, for release
sites when target species have long been extirpated
(Rees 2001), and for assisted colonizations where
translocated species may become invasive (Ricciardi

and Simberloff 2009).

Are the possible effects of the translocation
acceptable to local people?

An analysis of potential conflicts and risks to the
socioeconomic system of release sites must be carried
out (Stanley-Price 1991; Kleiman et al. 1994; IUCN
1998). The attitudes of people who might be affected
by the translocation should be investigated and, if nec-
essary, modified in an effort to improve local accep-

tance (IUCN 1987, 1998; Reading et al. 1991; Stanley-

Table 1. Existing criteria for translocations

Necessity of the

Level Criteria Guidelines
(I) s the species or population under threat? IUCN (1987, 1998)
Ist (2) Have the threatening factors been removed  IUCN (1987, 1998); Kleiman (1989); Dodd and Seigel

translocation release area?

©)

conservation conflicts?

or controlled, or were they absent in the

Are translocations the best tool to mitigate

(1991); Kleiman et al. (1994); Miller et al. (1999)

IUCN (1987, 1998); Kleiman (1989); Kleiman et al. (1994)

)

Are risks for the target species acceptable?

IUCN (1987, 1998); Williams et al. (1988); Kleiman (1989);
Dodd and Seigel (1991); Stanley-Price (1991); Kleiman

2nd et al. (1994); Cunningham et al. (1996); Miller et al. (1999)
Risk (5) Are risks for other species or the ecosystem  Williams et al. (1988); Stanley-Price (1991); Cunningham
evaluation acceptable? et al. (1996); [IUCN (1998)
(6) Are the possible effects of the translocation ~ IUCN (1987, 1998); Reading et al. (1991); Stanley-Price
acceptable to local people? (1991); Kleiman et al. (1994)
(7) Does the project maximize the likelihood of  IUCN (1987, 1998); Williams et al. (1988); Griffith et al.
establishing a viable population? (1989); Kleiman (1989); Dodd and Seigel (1991); Reading
et al. (1991); Stanley-Price (1991); Short et al. (1992);
Kleiman et al. (1994); Cunningham et al. (1996); Wolf et al.
(1996); Miller et al. (1999)
3rd (8) Does the project include clear goals and IUCN (1987, 1998); Williams et al. (1988); Kleiman (1989);
Technical and monitoring? Dodd and Seigel (1991); Short et al. (1992); Cunningham

logistical suitability

©)

exist?

Do enough economic and human resources

(10) Do scientific, governmental, and stakeholder

groups support the translocation?

et al. (1996); Miller et al. (1999)

IUCN (1987, 1998); Kleiman (1989); Reading et al. (1991);
Stanley-Price (1991); Kleiman et al. (1994); Miller et al.
(1999)

Kleiman (1989); Reading et al. (1991); Kleiman et al. (1994);
IUCN (1998)

Notes: Criteria are grouped into three levels within the Hierarchical Decision-making System for Translocations; these are obtained from recommendations and guidelines
pertaining to translocations (see also WebPanel I).
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Price 1991). Translocations are unadvisable if target
species could jeopardize human lives or diminish qual-
ity of life, or if human behavior could substantially
affect the survival of the released individuals (Stanley-
Price 1991; Kleiman et al. 1994; TUCN 1998).

(7) Does the project maximize the likelihood of
establishing a viable population?

All factors that might affect the survival of the
released individuals and the establishment of a viable
population should be taken into account. Several
aspects — including release site selection, the number
and composition of individuals to be released, and
the methodology used — should be considered before
release at the new site (Williams et al. 1988; Griffith
et al. 1989; Kleiman et al. 1994; Wolf et al. 1996).
During the development phase, efforts should be
focused on ensuring that animals can easily adapt to
their new surroundings (IUCN 1987, 1998; Kleiman
1989; Reading et al. 1991).

(8) Does the project include clear goals and
monitoring?

Translocation should include long-term monitoring
to assess progress toward explicit objectives (Wil-
liams et al. 1988; Kleiman 1989; Dodd and Seigel
1991). An adaptive management approach should be
pursued to provide evidence for cause—effect rela-
tionships and to find optimal strategies that will
improve results (IUCN 1987, 1998; Short et al. 1992;
Miller et al. 1999), which should be made readily
available to scientists and managers (IUCN 1987,
1998; Williams et al. 1988; Miller et al. 1999).

(9) Do enough economic and human resources
exist?

During all phases of a translocation project, sufficient
economic resources (IUCN 1987; Kleiman 1989;
Stanley-Price 1991; Kleiman et al. 1994) and trained
staff (Reading et al. 1991; IUCN 1998; Miller et al.
1999) must be available. Detailed estimates of
expenses for the duration of the project, including
post-release monitoring, are key to evaluating whether
a given project meets this criterion (Karesh 1993).

(10) Do scientific, governmental, and stakeholder
groups support the translocation?

Participation by and interaction between the differ-
ent stakeholders interested in, associated with, or
affected by the translocation (eg local government,
non-governmental organizations, the scientific com-
munity) are vital to ensure successful project man-
agement. To help achieve this, we argue that, among

other things, all pertinent laws, treatises, and agree-
ments — at international, national, state, and local
levels — should be respected. An investment in envi-
ronmental education is also highly recommended
(Kleiman 1989; Reading et al. 1991; Kleiman et al.
1994; IUCN 1998).

B Compliance with criteria

Most of the examined projects, either published or unpub-
lished, did not fully address the 10 main criteria (Figure
2b). In the absence of an unambiguous decision-making
system, translocation projects will likely fail to meet con-
servation goals. To counteract this, we propose a decision-
making system by arranging the 10 criteria according to an
explicit goal — namely, restoring the long-term viability of
wild populations of the species being translocated.

Published translocation projects

Most of the published studies (80%) focused on technical
aspects (ie criterion 7 — mechanisms to improve and
increase the efficiency of translocation projects, to maxi-
mize their success; Figure 2a). Fifty-three percent of the
studies included a long-term monitoring program or con-
sidered the importance of monitoring (criterion 8).
Although these factors are necessary for successful translo-
cations and to improve translocation techniques, other
important aspects — such as evaluation of adverse conse-
quences of translocations for the target species (criterion 4)
or for other species or the ecosystem (criterion 5) — are
barely represented in the scientific literature (26% and 7%,
respectively). Although 63% of the studies involved
threatened species (criterion 1), only 20% of the studies
acknowledged the cause of declines (criterion 2), and 56%
of the studies failed to justify the need for the project (crite-
rion 3). Resources and organizational issues of transloca-
tions (criteria 9 and 10) were rarely represented (11% and
9%, respectively). None of the studies reviewed or men-
tioned all 10 criteria (median = three criteria; Figure 2b).
However, some criteria may have been addressed by the
translocation projects but were not mentioned in the sci-
entific literature.

Unpublished translocation projects

According to experts, 36% of unpublished translocations
in Spain were considered not to be the best option for con-
servation of the species (criterion 3; Figure 2a). The specific
threat status of the targeted population was unknown in
44% of projects (criterion 1), and target species were listed
as either Not Threatened or Least Concern (IUCN 2010)
in 55% of projects (WebTable 3). The causes of species or
population declines were unknown in 41% of the projects
(criterion 2). Experts maintained that there were or could
be adverse consequences for the target species (criterion 4)
or for other species or the ecosystem (criterion 5) in 57%

© The Ecological Society of America
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frequently published (Fischer and Lindenmayer
2000). Technical aspects are currently promoted
within the discipline of reintroduction biology
as a way to improve reintroduction outcomes
(Seddon et al. 2007), yet more than half of
the unpublished projects failed to meet these
criteria.

The representation of criteria 2 and 3 (ie that
causes of population declines are controlled
and translocations are the best tool to mitigate
conflict) was higher in unpublished than in
published projects. We would expect the oppo-
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site result, given that well-executed transloca-
tions and studies of endangered species are
more likely to be published (Fischer and
Lindenmayer 2000; Seddon et al. 2005; Bajomi
et al. 2010). However, the issues analyzed in
criteria 2 and 3 are probably more easily found
in gray literature sources, and 3.5% of papers
focused on translocations of non-threatened
species. In addition, despite that most Spanish
translocations did not fully address the criteria
listed above, Spain may represent a good
example of how translocations are developed.
Indeed, a higher percentage of criteria was met
by Spanish translocations than by projects

Figure 2. Percentage of published projects worldwide (red) as well as published
and unpublished projects in Spain (blue) that addressed (a) each particular
criterion for translocation and (b) between 0 and 10 of the criteria altogether.

around the world (Wilcoxon test, P <0.001;
Figure 2b).

Issues related to resources and support by stake-

and 56% of the projects, respectively. Almost half (49%) of
the projects made allowances for possible conflicts with
local human populations (criterion 6). Seventy-two percent
of the projects neglected to consider all of the aspects that
would be important for establishing a viable population
(criterion 7), and less than half (39%) included adequate
monitoring (criterion 8). Finally, many of the projects
possessed insufficient human and economic resources
(64%; criterion 9) and did not address the necessary impli-
cations of key stakeholder groups (75%; criterion 10). Only
four projects (4%) fully complied with translocation crite-
ria, whereas 10 projects (9%) did not address any (median
= five criteria; Figure 2b).

Comparison between published and unpublished
projects

We found a wide disparity between criteria (with the excep-
tion of criterion 1) achieved through both published and
unpublished translocation studies (Wilcoxon test,
P<0.001). A greater proportion of unpublished projects
addressed seven of the 10 criteria, as compared with pub-
lished projects (Figure 2a). However, the technical and
monitoring aspects of translocations (criteria 7 and 8) were
more frequently represented in published than in unpub-
lished translocations; this might also indicate that translo-
cations with long-term monitoring plans in place are more

holder groups (criteria 9 and 10) were more fre-
quently represented in unpublished projects. Reading et al.
(1997) also noticed that valuation and organizational issues
related to translocations were rarely discussed in the scien-
tific literature. Translocation risks (criteria 4—6) were also less
frequently assessed in the scientific literature and were
included in fewer than half of Spanish translocations exam-
ined. This is an important deficiency. Assessing the impacts
of released species on ecosystems was highlighted by
Armstrong and Seddon (2008) as a key question for reintro-
duction biology and constitutes one of the major concerns
regarding assisted colonizations (Ricciardi and Simberloff
2009). Other studies have noted that human dimensions (eg
human attitudes toward translocations) are underrepre-
sented in published translocation studies (Seddon et al.
2007) and in translocations in general (Reading et al. 1991).

B Hierarchical Decision-making System for
Translocations

Full compliance with the 10 criteria will imply that
translocation projects are justifiable in terms of conserva-
tion and that issues that could compromise project suc-
cess have been considered, based on the best available
evidence. However, partial compliance cannot be used to
determine whether a certain project may be valuable for
conserving target species. As a solution, we propose a
hierarchical assessment of criteria, which (1) is justified

www.frontiersinecology.org
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Figure 3. Hierarchical Decision-making System for Translocations. The first step is to evaluate whether translocating individuals is
necessary for the conservation of a threatened species or population (1st level). Subsequently, the inherent risks involved are assessed
(2nd level) and the methodological design of the translocation is evaluated (3rd level) (see also Table 1). The negative evaluation of
the first level indicates that the project should not be carried out and alternative conservation strategies should be found. Conversely, a
negative evaluation of the second and third levels may be overcome if the translocation’s design is improved.

because some criteria during decision making are subordi-
nate to others and (2) helps to avoid subjectivity at the
final stage of decision making.

Our Hierarchical Decision-making System for
Translocations (HDST) nests the 10 criteria for translo-
cations into successive decision levels (Table 1). Rather
than proposing new criteria, we integrated recommenda-
tions from current guidelines (WebTable 1) to obtain a
step-by-step methodology for evaluating translocations in
a conservation context. We grouped the 10 criteria
within the HDST into three levels, considering: (1)
importance in the decision-making process, (2) adverse
consequences if not fulfilled, and (3) options in case of a
negative evaluation.

The first level, “Necessity of the translocation” (criteria
1-3), assesses whether the project will be carried out with
adequate conservation objectives and whether transloca-
tion is the most adequate tool for conserving the threat-
ened species or population. The second level, “Risk evalu-
ation” (criteria 4-6), aims to ensure that impacts will be
mitigated. The third level, “Technical and logistical suitabil-
ity” (criteria 7—10), attempts to maximize the likelihood of
success in terms of establishing new viable populations.

Each criterion within the three levels should be evalu-

ated successively (Figure 3). If a translocation proceeds
without fulfilling the first level, the project would not be
of much value to the intended species and could even
have a negative effect if resources are spent on the
translocation project instead of on more appropriate
actions. If a translocation proceeds without fulfilling the
second level, the project could have unintended or nega-
tive effects on other elements of the ecosystem. If a
translocation proceeds without fulfilling the third level,
the project could fail; in this case, however, there would
be no direct negative consequences for conservation,
apart from the waste of economic resources.

We acknowledge that several translocation projects
may omit some criteria on the basis that doing so would
not compromise project viability. For example, (1)
translocations with aims other than conservation (eg
restocking of exploited species or engaging in pest con-
trol, not considered in this review) do not need to fulfill
criteria in the first level; (2) well-known and risk-free
translocation projects may omit the necessity of long-
term monitoring; and (3) specifically for assisted colo-
nizations, once the action has been considered necessary
to protect the species from climate change, the first level
is considered to be fulfilled. However, other projects
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could have ambiguous goals that might negatively affect
their feasibility and usefulness as conservation tools. For
this reason, we strongly recommend that translocation
projects with a conservation goal should fully comply
with the proposed decision-making system.

The next step in applying the HDST is to select the
most appropriate methods to assess compliance of criteria.
For example, population models and population viability
analysis should be used when assessing the suitability of
the translocation (criterion 3). Expert opinion may be used
in evaluating risk (criteria 4-6) or for determining threats
to species or populations (criteria | and 2), although quan-
titative methods are strongly recommended if available.

Compliance with the HDST

According to the proposed system, of the Spanish
translocations evaluated, 65% were unnecessary (lst
level), 79% might have negative risks (2nd level), and
90% were not technically well designed (3rd level). Of
those projects considered necessary, only 30% could guar-
antee that no major risks existed, and only 36% of the
projects that fulfill the first and second levels had an ade-
quate technical and logistical design. Thus, according to
our proposed methodology, only 4 projects (4% of those
currently underway) are recommended and adequately
designed for conserving the target species.

Potential biases precluded a robust examination of how
well published projects correlate with the HDST. How-
ever, a comparison between projects around the world with
the unpublished Spanish projects is likely to show similari-
ties (see also Figure 2).

M Conclusions

Despite the conservation potential of translocations, the
majority of projects reviewed here did not fulfill all the
necessary criteria. Most projects were difficult to justify in
terms of conservation or were not designed well enough
to avoid negative consequences. We suggest that the use
of the HDST by conservation planners and managers
could improve the effectiveness of translocations and
promote the efficient use of scarce monetary resources.
Scholarly journals could contribute to this goal by
encouraging authors writing about translocation projects
to submit their work for consideration and to explicitly
justify the need for the projects. Results of translocation
projects involving non-threatened species, although
important in developing the discipline of reintroduction
biology (Seddon et al. 2007), may not be applicable to
translocations of endangered species (Fischer and
Lindenmayer 2000; Caro 2005). Moreover, non-threat-
ened species translocations should not be presented as
“conservation” projects but should comply with risk
assessment criteria. We recommend that the risks and
human dimensions of translocations, both of which are
underrepresented in published and unpublished projects,

should be carefully addressed during project design.
Assessment of techniques to improve translocation suc-
cess should also continue (Armstrong and Seddon 2007;

Sutherland et al. 2010).
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